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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO: 7,173,281 B2 

DATED: February 6, 2007 

INVENTOR(S): Yoshiharu HIRAKATA et al. 

It is certified that errors appear in the above-identified patent and that said Letters 
Patent is hereby corrected as shown below: 

Claim 13, Column 31 should read —A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
a second substrate; 

a plurality of spacers over the second substrate; 

a second alignment film on the plurality of spacers and over the second substrate; and 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the furst end 
and the second substrate, and a center portion between the first end and the second end, 
wherein a width of the second end is larger than a width of the center portion, 
wherein a taper portion is formed at the second end, and 
wherein a height of the spacer is O.Sjxm to440- 10|am.— 

Claim 45, Column 34 should read —A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
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a second substrate; 

a conductive film over the substrate; 

a plurality of spacers on the conductive film; 

a second alignment film on the plvirality of spacers and on the conductive film; and 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the first end 
and the second substrate, 

wherein a contact surface between the second alignment film and the spacer is 
continuously connected to a contact surface between the second alignment film and the 
conductive film, 

wherein a taper portion is formed at the second end, and 

wherein a height of the spacer is 0.5|am to440^J,0jLun. — 

Claim 77, Column 36 should read —A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
a second substrate; 

a plurality of spacers over the second substrate; 

a second alignment film on the plurality of spacers and over the second substrate; 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the first end 
and the second substrate, a center portion between the first end and the second end, and a lower 
portion between the center portion and the second end, 

wherein an angle between a tangent plane at a center portion and a surface of the second 
substrate is larger than an angle between a tangent plane at a lower portion and the surface of the 
second substrate, and 

wherein a height of the spacer is O.S^im to44^_10jLim.— 
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Claim 107, Column 39 should read -A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
a second substrate; 

a plurality of spacers over the second substrate; 

a second alignment film on the plurality of spacers and over the second substrate; and 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the first end 
and the second substrate, and a center portion between the first end and the second end, 

wherein a width of the second end L2 and a width of the center portion Li are set in the 
range of 1 < L2/ Li < 2.5, and 

wherein a height of the spacer is 0.5 iim to440- 10|Lim.— 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT NO : 7, 1 73,28 1 B2 

DATED: Februaiy 6, 2007 

INVENTOR(S): Yoshiham HIRAKATA et al. 

It is certified that errors appear in the above-identified patent and tiiat said Letters 
Patent is hereby corrected as shown below: 

Claim 13, Column 31 should read —A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
a second substrate; 

a plurality of spacers over the second substrate; 

a second alignment film on the plurality of spacers and over the second substrate; and 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the first end 
and the second substrate, and a center portion between the first end and the second end, 
wherein a width of the second end is larger than a widtti of the center portion, . 
wherein a taper portion is formed at the second end, and 
wherein a height of the spacer is 0.5|im to44#_10^im.~ 

Claim 45, Column 34 should read —A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
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a second substrate; 

a conductive film over the substrate; 

a plurality of spacers on the conductive film; 

a second ahgnment film on the plurality of spacers and on the conductive film; and 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the first end 
and the second substrate, 

wherein a contact sxirface between the second alignment film and the spacer is 
continuously connected to a contact surface between the second alignment film and the 
conductive film, 

wherein a taper portion is formed at the second end, and 

wherein a height of the spacer is 0.5|Lim to44fr I0\xm. — 

Claim 77, Column 36 should read ~A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
a second substrate; 

a plurality of spacers over the second substrate; 

a second alignment film on the plurality of spacers and over the second substrate; 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the first end 
and the second substrate, a center portion between the first end and the second end, and a lower 
portion between the center portion and the second end, 

wherein an angle between a tangent plane at a center portion and a surface of the second 
substrate is larger than an angle between a tangent plane at a lower portion and the surface of the 
second substrate, and 

wherein a height of the spacer is 0.5|Lim to-14fr lO^im.— 
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Claim 107, Column 39 should read —A display device comprising: 
a first substrate; 

a plurality of pixels arranged in a matrix, each of which comprises a thin film transistor 
over the first substrate; 

an interlayer insulating film over the thin film transistor; 
a first alignment film over the interlayer insulating film; 
a second substrate; 

a plurality of spacers over the second substrate; 

a second alignment film on the plurality of spacers and over the second substrate; and 
a liquid crystal material interposed between the first alignment film and the second 
alignment film; 

wherein each of the plurality of spacers has a first end, a second end between the first end 
and the second substrate, and a center portion between the first end and the second end, 

wherein a width of the second end L2 and a width of the center portion L\ are set in the 
range of 1 < L2/ Li < 2.5, and 

wherein a height of the spacer is O.Sjim to44fr lOum,-- 
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